1 (Peterson & Clarke 1991) . The flood basalts within the basin are 2 partly within grabens generated by the rifting, but are also 3 present across intervening basement highs, especially in the north 4 ( Fig. 1; Surkov 2002 ).
5
Total sediment thickness in the north of the basin reaches as 6 much as 15 km (Pavlenkova et al. 2002) . Even the deepest wells 7 in the basin, such as SG6 (.7 km) do not constrain the 8 stratigraphy of the lower part of this succession, such that 9 extension estimates based on well backstripping underestimate 10 the maximum extension. The stratigraphy of SG6 has been used 11 to estimate an extension factor (â) of c. 1.6 (Saunders et al. 12 2005) . In 2004, 7% of the world's oil production was from the 13 basin (Vyssotski et al. 2006) , almost entirely from Jurassic and 14 Cretaceous clastic rocks deposited during the post-rift thermal 15 subsidence phase of the basin. 16 Thus the rifting of the West Siberian Basin is relevant for a 17 major example of the following: an intracontinental basin, a 18 flood basalt event, a mass extinction and world-class hydrocarbon 19 province. We present a new interpretation of the rift kinematics 20 (Fig. 2) . The former dataset covers the 30 onshore former USSR, based on 1:2.5 million scale residual 31 magnetic intensity maps published in 1974 by the Ministry of 32 Geology of the USSR. The latter dataset covers offshore Arctic 33 regions. Resolution is about 3 arc minute or 2.5 km. Anomalies 34 are present in the West Siberian Basin despite the thick cover of 35 Jurassic to Tertiary strata, because of the high magnetic signal of 36 basaltic successions in the rifts (Schissel & Smail 2001 ) and 37 contrasts in the level and nature of the basement exposed in 38 hanging walls and footwalls of the rift blocks. In addition to 39 shaded relief anomalies, we used a variety of band-pass and 40 directional filters in both the spatial and frequency domains 41 (Wessel & Smith 1998) to help identify magnetic lineations 42 (Fig. 2) .
43
The magnetic data clearly show the main north-south Kolto-44 gor-Urengoy and Khudosey grabens (Fig. 1 
59
Between 50 and 608N, the anomalies in the basin interior 60 appear to overprint another set of anomalies that trend roughly 61 NW-SE or are convex northwards (Fig. 2) . Members of the 62 earlier set continue to the SE into the exposed Palaeozoic fault 63 systems of the Altaids, and so are likely to represent Altaid faults Article number = 06096 1 in the basement of the West Siberian Basin (Ş engör & Natal'in 2 1996). It is not clear that the Altaid faults are offset laterally by 3 the later structures: possible offsets are ambiguous. 4 At the northern side of the basin and in neighbouring offshore 5 areas there are different patterns in the magnetic anomalies. 6 ENE-WSW trends in the Yenisey-Khatanga Trough are parallel 7 to the margins of this continuation of the West Siberian Basin. 8 NW-SE-trending anomalies pass across the Yamal Peninsula 9 into the Kara Sea. Combined with the north-south trends further 10 south in the basin, these magnetic anomaly patterns define a 11 triple junction (Aplonov 1995; Schissel & Smail 2001 ), but we 12 do not find convincing evidence of oceanic crustal stripes in the 13 anomaly patterns, as suggested by Aplonov (1995).
14 Strike-slip fault kinematics. (Fig. 2) as described below. Within the Altaids, Zonenshain et al. (1990) described several 2 faults as being active at the end of the Permian. The Central 3 Chingiz Fault trends NW-SE through eastern Kazakstan into 4 NW China, where it merges into the thrusts and strike-slip faults 5 at the northern side of the Tian Shan. Both of the Spassky and 6 Uspensky faults are east-west structures at the west of the 7 Central Kazakstan Fault. They were described as left-lateral, Late 8 Permian features by Zonenshain et al. (1990) , but without more 9 detail. They appear to cut through the east-west-trending 10 Spassky Thrust Belt, which was active in the Carboniferous. 11 The Northeast Sayan Fault is a right-lateral fault that displaces 12 NW-SE-trending structures that were active between the late 13 Devonian and early Permian, and is itself intruded by Triassic-14 Jurassic granitoids. The fault is thus inferred to have been active 15 in the Permo-Triassic (Buslov et al. 2003) . Offset is of the order 16 of 20 km. 28 Discussion. The rifts imaged by magnetic anomaly data and the 29 histories of major strike-slip faults at the basin margins permit a 30 new model for the kinematics of the West Siberian Basin (Fig.  31 3) . East-west extension across the West Siberian Basin is 32 indicated by the north-south orientation of major grabens, but 33 the grabens with a NE-SW orientation imply a more complex 34 kinematic story, involving a component of NW-SE extension 35 (Figs 2 and 3) . Their left-stepping, en echelon distribution 36 indicates a component of right-lateral, north-south shear during 37 extension. Fault block rotations about vertical axes are likely in 38 these circumstances, but are not independently confirmed. Linear, 39 positive magnetic anomalies in the SW of the basin trend roughly 40 NE-SW or NNE-SSW, and have a left-stepping, en echelon 41 pattern. These features are consistent with being basalt-bearing 42 grabens, as shown in some but not all structural compilations for 43 this area, and interpreted by Ş engör & Natal'in (1996) as the 44 result of local right-lateral oblique extension. Similar arrays of 45 anomalies in the SE of the basin have the correct orientation to 46 be trailing extensional splays to the right-lateral Central Kazak-47 stan Fault. Recent geochronological data for exposed faults show 48 that major right-lateral strike-slip occurred to the south of the 49 basin in the Late Permian-Early Triassic. Firm data exist for 50 strike-slip to the west, in the Urals (Hetzel & Glodny 2002) , but 51 are far more limited. Individual faults have differing orientations, 52 but several are north-south or NW-SE. Shorter, rarer faults 53 were left-lateral at this time, typically with ENE-WSW or NE-54 SW orientations. Possibly, these were antithetic to the main right-55 lateral structures.
56
Collectively, these data suggest that West Siberian rifting 57 occurred during regional right-lateral oblique extension in the 58 Late Permian-Early Triassic (Fig. 3) , rather than simple, ortho-59 gonal east-west extension as conventionally inferred from the 60 north-south orientation of major rifts such as Koltogor-Urengoy. 61 Such right-lateral motion is consistent with the right-lateral shear 62 invoked elsewhere in Eurasia at this time to explain the basement Some strain partitioning occurred during the West Siberian 4 rifting, with part of the right-lateral motion taking place on major 5 strike-slip fault zones, away from or at the margins of the basin 6 (e.g. along the Central Kazakstan Fault). The displacement of 7 each individual fault at the West Siberian Basin margins is 8 typically several tens of kilometres, where known accurately. 9 This is relatively small compared with the .1000 km width of 10 the basin, but does not take into account possible right-lateral 11 motion within the basin interior, by either pure strike-slip 12 displacement or rotation of fault blocks about vertical axes. The 13 overall fault geometry of the West Siberian Basin resembles 14 other large continental rift basins interpreted to have formed by 15 oblique extension (e.g. Beauchamp 1988 ), particularly in the 16 combination of marginal strike-slip faults and en echelon rifts 17 within the basin interior.
18
The fault geometries in the northern part of the West Siberian 19 Basin do not fit this simple oblique-extension model, but this 20 may be the result of the mantle plume inferred from the volume 21 and geochemistry of the Siberian flood basalts, and the sub-22 sidence history of the basin. The triple junction of rifts in the 23 north of the basin (Aplonov 1995 ) may indicate a mantle plume 24 impact in this region (Schissel & Smail 2001) . Consistent with 25 this idea, the greatest post-rift subsidence and sedimentation has 26 taken place in this part of the basin (Peterson & Clarke 1991), 27 and the area was the focus of basaltic magmatism within the 
